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INTERMITTENT CLAUDICATION, OR
INTERMITTENT LIMPING, AND

OBLITERATIVE ARTERITIS,
WITH ILLUSTRATIVE

CASES.1
BY BYROM BRAMWELL, M.D. EDIN., F.R.C.P. EDIN.,

F.R.S. EDIN.,
PHYSICIAN TO THE EDINBURGH ROYAL INFIRMARY; LECTURER ON THE
PRINCIPLES AND PRACTICE OF MEDICINE AT THE EXTRA-ACADEMICAL

SCHOOL OF MEDICINE, EDINBURGH.

INTERMITTENT claudication, or intermittent limping, is a
somewhat rare condition which was first described by the
late Professor Charcot in 1858, and which has attracted a
good deal of attention, more especially abroad-in France,
Germany, and America.

The group of symptoms included under the term inter-
mittent claudication is due to temporary ischasmia of the
affected parts. The essential clinical characteristics of the con-
dition are : (1) absence of symptoms when the parts are at rest;
(2) the development of symptoms (painful limping, &c.) after

egertion ; (3) the disappearance of the symptoms after rest ;
and, in most cases, (4) absence of pulsation in the pedal
arteries. In typical cases the patient feels quite well until
he puts the muscles of the affected part into prolonged
action. In some cases, more especially in the advanced
stages of the disease, weakness and, it may be, muscular
atrophy, paraesthesise, and vaso-motor alterations are per-
sistently present-i. e., are present independently of exertion.
In the advanced stage of the disease dry gangrene may be
developed and severe continuous pain in the affected part
may be present. After walking a longer or a shorter dis-
tance, which varies in different cases, motor and sensory
symptoms and vaso-motor alterations are developed. The more
important of these symptoms are weakness, stiffness, heaviness,
coldness, numbness, a prickling feeling, pain, cramps, and
rigidity in the affected limb or limbs. In consequence of the

weakness, stiffness, pain, and cramp the patient limps. The
affected parts usually present marked evidence of derange-
ment of the circulation. The foot may become red and
swollen or the toes may become white and dead. During
the paroxysm the affected limb may be colder to the touch
than its fellow on the opposite side. If the patient rests
the symptoms gradually pass off and the limb after a time
becomes normal. The condition is the same as stringhalt in
dorses.
The development of the symptoms is believed to be due to

-defective blood-supply to the affected parts, and, in most
oases, no pulsation can be felt in the arteries of the affected
foot. This absence of pulsation in the affected limb may be
due to anything which obstructs the vascular channel. In
most cases the obstruction is due to obliterative arteritis which

itsually affects the small vessels and is then often sym-
metrical ; in some cases the larger vessels are affected ; in
some cases the nerves are involved from affection of the
Tasa nervorum. The clinical picture in cases of this kind
may be that of peripheral neuritis.

In most cases of intermittent claudication three factors
seem to take part in the production of the ischsemia which is
’the fundamental cause of-the condition-viz. : (1) vascular
’obstruction, (2) vaso-motor spasm, and (3) the increased
demand upon the circulation of the part which muscular
activity entails.
Intermittent claudication and the obliterative arteritis

’With which it is usually associated are more common in the
anale than in the female and seem to affect the Jewish much
more than the other races of mankind. The condition may
go on for many years. The ultimate effect of the arterial
’obstruction which, in most cases at all events, is the patho-
logical basis of the condition is the production of dry
gangrene.
The objects of treatment in cases of intermittent claudica-

ftion are the following :-
1. To rrcm01:e the arterial condition on which the defective

.llflmod-supply depends.-In syphilitic cases the prognosis is

’consequently much more hopeful than in non-syphilitic
cases. In obliterative arteritis which is not syphilitic and

1 An abstract of a paper read before the Medico-Chirurgical Society of
.Edinburgh on July 1st, 1908.

in atheromatous cases very little can, so far as we at present
know, be done to cure the disease ; possibly fibrolysin may
prove to be of some benefit.

2. 1’o keep the patient at rest and so prevent the temporary
- ischaemia which is the immediate cause of the symptoms. In

walking the patient should never exceed his time limit ; if

any symptoms suggestive of a paroxysm (weakness, pain,
&c.) develop he should at once stop and rest.

3. To prevent vaso-viotor spasm.-The same remedies which
are employed in cases of Raynaud’s disease, such as the
constant electric current, warm but not hot baths, sham-
pooing, Swedish exercises, iodide of potassium, arsenic,
nitro-glycerine, &c., should be tried. Exposure to cold and
all causes likely to reflexly excite vaso-motor action (con-
traction of the arteries) should be carefully avoided; the

patient should, therefore, if possible, live in a warm, equable
climate.

4. To relieve symptollls.-In the later stages of the case-
i.e., when gangrene develops-the pain is usually very severe
and requires large doses of morphia for its relief.

If gangrene develops the affected part should be covered
with antiseptic wool ; morphia must be given for the relief
of the pain and amputation performed as soon as the surgeon
thinks it necessary to operate. Contrary to what one might
a priori expect, surgical interference does not seem to be
contra-indicated, even when the main vessel of the limb

(femoral) is completely obstructed.
The following are brief notes of cases which are illustrative

of the conditions under consideration :&mdash;

CASE 1. Intermittent cla2zdierxtiora; gangrene of the right
foot; obliterati2e arteritis of the arteries of the fright leg;
amputation, 0-c.-The patient, a male, aged 46 years, was
admitted to the Edinburgh Royal Infirmary on Feb. 14th,
1907, suffering from pain in the right foot and leg and
gangrene of the right big toe. 18 months previously there
had been a development of intermittent claudication, with
pain in the right leg and symptoms indicative of disturbance
of circulation in the right leg ; symptoms suggestive of

Raynaud’s disease (local syncope and local asphyxia) in the
middle and ring fingers of the right hand were also present.
On admission there was absence of pulsation in the

arteries of the right leg. Extension of the gangrene took
place and amputation of the leg below the knee was per-
formed by Mr. C. W. Cathcart on May 31st. The operation
was bloodless, though no compression of the arteries was

employed. Rapid recovery followed, the wound healing by
first intention. There was complete subsidence of the pain
after the operation. The microscopical examination of the
arteries in the affected (amputated) limb showed obliterative
arteritis.
The patient was readmitted to the infirmary on April 23rd,

1908, with similar symptoms in the left leg. There was
absence of pulsation in the anterior pedal and posterior
tibial arteries of the left foot and in the left popliteal
artery, with very feeble pulsation in the left femoral artery,
and Raynaud’s symptoms (local syncope and local asphyxia)
were now present in the left as well as in the right hand.

This case is of great interest because intermittent
claudication, gangrene of the foot, and obliterative arteritis
in the lower extremities were associated with symptoms of
Raynaud’s disease (local syncope and local asphyxia) in the
upper extremities.
CASE 2. Obliterative arteritis of the femm’al and other

arteries of both leqs gangrene of the right tbot; amputation,. ;
healing by first iizteztion.-The patient, a male, aged 36
years, a Jew, was admitted to the Edinburgh Royal Infirmary
on April 14th, 1902, suffering from pain in the right foot and
gangrene of the right big toe. Extension of the gangrene
occurred and amputation of the leg through the knee was
performed by Mr. Cathcart on May 9th. The operation was
bloodless, though no compression of the arteries was

employed, and the wound healed by first intention. There
was complete absence of the pain after the operation. The
arteries of the affected (amputated) limb were entirely
obstructed by obliterative arteritis.

In some cases of intermittent claudication there is no evi-
dence of vascular obstruction ; in these cases the essential
cause of the ischsemia seems to be vascular spasm. The

following is a case in point :-
CASE 3. Typical intermittent claxcdzeatiot affecting both

legs in a very 7ll11Sm&Ucirc;a1’ rraan; no obviozcs defects of circulation.
- The patient, a male, aged 33 years, was seen on April 9th
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last and again on July lst. During the preceding winter
he had suffered from intermittent claudication ; he was a
medical man and he gave a very characteristic description of
the attacks. Exertion did not always bring on the attacks.
When first seen there was a doubt as to the condition of the

pulsation in the lower extremities. I thought it was defec-
tive, but Mr. Cathcart could not satisfy himself that there
was any abnormality. On July lst pulsation in the arteries
of both limbs was quite good.

This case seems to show that typical intermittent claudi-
cation may be the result of vascular spasm and muscular

effort ; for in this case there was no evidence of any per-
manent and organic arterial obstruction or disease.
Absence of pulsation in the arteries of a limb does not

necessarily give rise to intermittent claudication. The
three following cases illustrate this :-
CASE 4. Tabes rv2tlz absence of pulsation in both femoral

arteries, probably due to syphilitic endarteritis obliterans.-
The patient was seen in January, 1902. The tabetic

symptoms had developed in January, 1901, and were highly
characteristic. Six years before the tabetic symptoms
developed (in 1895) the patient complained of weakness in
the legs. A year later he consulted Mr. Jonathan Hutchinson
who found that there was no pulsation in the femoral arteries.
When seen in 1902 the same condition-complete absence of
pulsation in both femorals and the other arteries of the lower
extremities-was present.
CASE 5. Tlirombo8&Iacute;s of the lorver end of the aorta and great

iliac vessels; no symptoms of intermittent clalbdication ; cardiac
Me?*yswt.&mdash;The patient was a gouty man, aged 49 years,
who led an active life. For nine months before his death he
had suffered from attacks of diarrhoea and recurring
abdominal pain, sometimes very severe, about the umbilicus.
Up to the time of his final illness he had been riding and
hunting daily and had no symptoms suggestive of inter-
mittent claudication. Shortly before his death he complained
of severe abdominal pain ; nothing could be detected in the
abdomen to account for it. 36 hours later he died suddenly.
A post-mortem examination revealed-(1) a cardiac

aneurysm; (2) slight atheroma of the aortic arch ; (3) no
affection of the aortic or other cardiac valves ; and (4)
narrowing of the lower part of the abdominal aorta, and

complete obstruction of the lower part of the abdominal
aorta, iliac and femoral arteries, with firm, organised clot.
CASE 6.-Gangrene of the second toe of the right foot and

blueness of the toes of the left foot; complete absence of p2dsa-
tion in the arteries of both legs ; no intermittent claudication.-
The patient, a male, aged 66 years, a pitman by occupation,
was admitted to the Edinburgh Royal Infirmary on June 16th,
1908, complaining of pain and swelling of the right foot and
a small ulcer on the dorsum of the right foot. Seven weeks
before admission to hospital he had begun to complain of
pain in the left foot and a blister under the toes. A few days
later the right foot had become affected. Up to the day
before his admission to hospital he had continued regularly
at work.
On admission to hospital the second toe of the right foot

was blanched, the foot was red and swollen, a small ulcer of
about the size of a pea was present on the dorsum ; no
pulsation could be felt in either femoral arteries below 

Poupart’s ligament or in any of the arteries of either leg.
The affected toe gradually became blue and at the present
time (July lst, 1908) is gangrenous. The toes of the left
foot also look blue. It seemed probable that gangrene in
both feet would develop and that amputation of both legs
would ultimately be required.
The absence of intermittent claudication in these cases

seems to show that an element of spasm in addition to
arterial obstruction and muscular effort is necessary for the

production of the symptoms comprised under the term inter-
mittent claudication.
The rapidity with which the arterial obstruction is

produced is doubtless also an important point as regards
the production of symptoms.
The following is a remarkable case in which the left

common carotid artery was completely, and the right
common carotid artery was almost completely, and the right
and left subclavian arteries were markedly, obstructed by
syphilitic endarteritis. In this case, notwithstanding the
very defective blood-supply to the brain which manifestly had
been present, there were no head symptoms, except sleepless-
ness, until 12 hours before death, when the patient became
delirious.

CASE 7. Syphilitic disease of the aorta, the pulmonary artery,
and the great vessels arising from the aortic arch.-The

patient was a married man, aged 36 years, who was admitted
to the Edinburgh Royal Infirmary on Oct. 12th, 1907, com-
plaining of shortness of breath, pain in the upper part of
the chest and the root of the neck on the left side, and
indigestion. The patient walked to the infirmary.
On admission he was seen and examined by me. He

looked very pale and ill and had free aortic regurgitation.
He made no complaint of headache or giddiness ; mentally
he seemed quite bright. He died four days after admission
to hospital. During his stay in hospital he complained of
pain in the chest and the lower part of the neck, on the
left side especially, and he was sleepless, and for the last
12 hours delirious. The cause of death seemed to be the
cardiac lesion.
Edinburgh. 
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THIS case is reported because, so far as I can ascertain,
the stone is the second largest that has ever been successfully
removed, and because an account of the method employed
may perhaps be of use to some surgeon who meets with a
hard stone too big for removal by any of the usual ways.
The patient was a fellah about 40 years old, weakly and

an&aelig;mic, but fairly intelligent. He told me that for the last
12 years he had had discomfort, which had become much
worse in the last six months. On admission he was passing
urine hourly ; it was dirty, but contained no bilharzia eggs
then or later. The stone filled the bladder and could be easily
felt above the pubes. With x rays it gave a dense rounded
shadow.
An operation was performed on Jan. 21st, 1908, under

chloroform. An attempt was first made to introduce some
fluid into the bladder, but very little was retained. Milton’s

large lithotrite (with a five-inch gape) was introduced and
fully opened; the male blade got a good purchase on the
neck of the stone, but the female blade merely scraped along
its surface. It was clear that the stone was too large and
hard for lithotrity. An incision was therefore made in the

perineum, through which Milton’s crushing forceps were
introduced and opened, but these likewise failed to get a
grip. I then cut away the lower part of the stone with an
osteotome and mallet through the perineal incision, while
Dr. Aly Bey Ibrahim, who was helping me, made downward
pressure through the abdominal wall. The stone was hard
and had to be chiselled away in blocks small enough to pass
through the opening. As this soon ceased to be either easy
or safe, a vertical incision was made above the pubes, the
peritoneum stripped upwards as far as it would easily go,
and the bladder incised vertically. The outer layer of the
stone where it presented was chipped away in blocks, and
the softer inner mass was cut out in the same way, till
the stone become more or less hollowed. It was then

possible to introduce one blade of the forceps into the
cavity, and the other blade between the shell and the bladder
wall, and thus to break away some of the side of the stone.
After a time the stone as a whole collapsed, and then it was
easy to bring pieces of it underneath the wound and crack
them with osteotome and forceps. After the whole had been
removed the bladder was washed, a big tube sewn in the,

perineal opening, and the suprapubic wound left without any
attempt at closure. The operation lasted an hour and twenty
minutes. For the next two days the patient was very weak,
but after repeated infusion and stimulation he rallied, and
was on full diet in less than a week. The upper wound was

very dirty, but the perineal drainage kept it dry, and after
five days the edges were drawn closer together by stitches
inserted under somniform anaesthesia. After ten days the
perineal tube was removed, and a fortnight later the supra-
pubic wound was healed and the patient passed half his
urine by the penis. A month after operation there were several
rises of temperature and more urine began to come through


